The Efficiency of feeding stimulants (Bioenhencer) was studied alone and in combinations with chemical insecticides or entomopathogens against the defoliating pests, Spodoptera littoralis (Boisd.) and Spodoptera exigua Hbn. (in fields of cotton and soybean) and the bollworms Pectinophora gossypiella Saunders and Earias insulana Boisd. (in cotton field), at Kafr El-Sheikh governorate during the season 2003. Its adversely influence on the natural enemies associated these pests in the two fields, were also undertaken. Laboratory results indicated that the feed stimulant was exhibited at a high degree of efficiency against the target lepidopterous larvae when combined with the chemical insecticide and the bioinsecticides. But no obvious effect was found when it was used alone. Field results indicated that, the addition of Bioenhencer (5%) to the chemical and bio insecticides enhanced their activity, where the damaged rate significantly affected in these treated plots as compared to the untreated ones, on both cotton and soybean fields. Moreover, bioenhancer and the bioinsecticide had the least harmful effect on the entomophagous insect populations. @JASEM
Massive applications of insecticide result in adverse effects on beneficial organisms, leaves their residues in the food and result in environmental pollution. Accordingly, chemical control of pests has declined in many countries by using the regulatory mechanisms, environmental activism and using biological control items and increasing their efficiency. This has necessitated the use of target specific compounds with low persistence and an increase in emphasis on integrated pest management (Sharma et al. 2000) . Therefore, the uses of behavioral chemicals, which include general categories of feeding stimulants and semiochemicals have broad potential applicability. Also, adding of feeding stimulants to chemical insecticides and entomopathogens may be benefits in increasing the effectiveness of the control and were allowed the application dosages of insecticides to be reduced (Chandler, 1993; Hough-Goldstein et al., 1991 and Potter & Watson 1983) .
In Egyptian cotton fields, the cotton leaf worm, Spodoptera littoralis (Boisd.) and the lesser cotton leafworm (Beet armyworm) Spodoptera exigua Hbn. are among the most serious defoliators threaten the crop. Also, the cotton boll worms, the pink bollworm, Pectinophora gossypiella Saunders and the spiny bollworm, Earias insulana Boisd. cause the greatest part of cotton yield losses (Amin et al., 2001) . As well, foliage-eating insects are present in all soybean fields throughout the growing season. Younger plants, which have not begun to bloom or to fill pods, can tolerate greater foliage damage than the plants that are fruiting, (El-Kifl et al., 1974; Hamed, 1977 and Tantawy et al., 1989) .
The present work was designed to evaluate the effect of a feeding stimulant (Bioenhancer) in combination with chemical insecticides or the bacterial insecticide Bacillus thuringiensis against S. littoralis, S. exigua (in cotton and soybean fields), P. gossypiella and E. insulana (in cotton fields) through laboratory and field experiments. In addition, the adversely influence of these combinations on the natural enemies associated with the target pests were estimated under field conditions. The following procedures were followed in all experiments:
MATERIAL AND MEHTODS
Three replicates of ten larvae each into a cup (6x7.5cm) were fed on caster bean leaves (for S. littoralis) and the cotton bloom (for P. gossypiella and E. insulana) contaminated with bioenhancer and bioinsecticides for a period of 48 hours. Pests treated for 24 only with the chemical insecticides. Then surviving larvae were put in cups free of treatment till pupation. Mortality was recorded daily. Also, the percentage of pupation and emerged adults were estimated. (2) Before the treatment, larvae were starved for sixth hours in order to obtain rapid simultaneous ingestion of the offered food. (3). The control was conducted using the castor-bean leaves and blooms dipped in water only and left to dry. Each plot was about 42m 2 = 6mx7m in size. The plots were specified for 10 treatments with 3 replicates and the untreated (control). Treatments included the bioenhancer, dipel 2x, agerin, biofly, the chemical insecticides (selecron) and their combinations with bioenhancer ((½ bioenhancer+ ½ dipel 2x ; ½ bioenhancer+ ½ agerin; ½ bioenhancer+ ½biofly and ½ bioenhancer+ ½ selecron).
According to the size of eaten part of leaf (the defoliation is measured as a percentage of the leaf area destroyed by the pests); the cumulative damage caused by the defoliator larvae was estimated by scoring the damage (0 to 5) of each of 100 randomly chosen leaves. Rate of infestation was calculated according to the formula given by Kasopers (1965) . As for the damage caused by the bollworms, 50 cotton bolls were randomly chosen from each treatment and inspected for any symptoms of infestation, and the percentage of infested bolls subsequently calculated. For predators, samples were taken by 5 randomly double sweeping net strokes/plot (10-strokes/ treatment). The collected predators were transferred to the laboratory for identification and counting. In case of parasitoids, 30 of each of the defoliating larvae were collected weekly and transferred to the laboratory, where each larva was kept in a glass vial (6x10cm) covered with muslin cloth and provided daily throughout their developmental period with fresh green top shoots of plants. Emerging parasitoids were collected daily, identified and the percentage of parasitism was calculated Spray applications: Used pesticides were applied by means of 20L. knapsack sprayer using a total volume of 200 L/feddan. Different treatments were applied in bi-weekly interval in the second treatment. Statistical analysis: Laboratory data: The LC 50 was determined by using Finney (1952) and corrected according to Abbott's formula (1925) .
Field Data: Data were statistically analyzed by ANOVA and mean values were separated by the least significant difference (L.S.D.) procedure (Snedecor and Cochran, 1980) at P = 5%. Percent reduction in each treatment was calculated using Henderson's formula (Henderson & Tilton, 1955) . Naguib et al. (1994) indicated that E. insulana larvae were more susceptible to bio-compounds than P. gossypiella larvae. While P. gossypiella larvae were more susceptible to esfenvalerate as insecticide than E. insulana. Chandler (1993) observed that the insect feeding stimulant (Konsume 5%) mixed with diflubenzuron increased the fall armyworm, Spodoptera frugiperda (Smith) larval mortality significantly as compared with diflubenzuron alone. Fig.1 show that the reduction in the defoliating damage was estimated as 12. 87, 22.40, 17.49, 34.98, 42.16, 30.42 and 26 .35% for bioenhancer, agerin, biofly, reldan, ½ bioenhancer+½ reldan, ½ bioenhancer+½ agerin and ½ bioenhancer+½ biofly, respectively. The damage of bollworms was reduced to 18.54, 38.76, 29.22, 61.81, 69.09, 56.76 and 50 .86% at different treatments, respectively. Cotton leaves damaged by the cotton leafworm were significantly higher in the control as compared to treatments. In case of bollworms, reldan and other combined treatments were significantly different from the untreated control. Neither bioenhancer treatment as significantly different from either agerin and biofly treatments or the untreated control. (Table 3 and Fig.2 ). Defoliator larvae damages were significantly higher as the control compared with the treatments of dipel 2x, agerin, biofly and selecron alone or in combinations. Neither bioenhancer treatment as significantly different from dipel 2x, agerin and biofly (alone or combined with bioenhencer) treatments or the untreated control. These results agree with those of Pfrimmer (1983) who stated that the addition of feeding stimulants to a synthetic pyrethroid applied, to control the lepidopterous larvae in cotton field, at half the normal rate resulted in control equal to applications at the full rate. Abdally et al. (1987) decided that coax did not significantly increase mortality of Heliothis spp. when added, at 2 kg/ha, to the microbial insecticides but caused as much mortality as they did when applied alone. Chandler (1994) found that the addition of the feeding stimulant (Konsume) to the insect growth regulator (RH-5992) resulted in higher levels of S. frugiperda larval mortality in corn field. Plants treated with Konsume resulted in a significant reduction in damage by S. frugiperda compared with the untreated control. However, plants treated with Konsume alone did not provide needed levels of economic fall armyworm control (as the findings are observed with the spray table test). Moreover, feeding raspberry leaves treated with B. thuringiensis + feeding stimulants (e.g. Pheast) to larval Choristoneura rosaceana, resulted in a 93% greater mortality than that observed in larvae feeding on Bt alone (Li and Fitzpatrick, 1997) . Fig.1 ). Correspondent number in the control was 13.53 predators. These results indicated that bioenhancer and the bioinsecticide had the least harmful effect on the entomophagous insect populations. Bioenhancer, agerin and biofly treatments were insignificantly different from either their combined treatments or the untreated control. While significant differences between control or bioenhancer treatment and the chemical insecticides alone or in combination with bioenhancer were found. 03, 33.28, 32.30, 31.23, 28.73, 16.80, 17.75, 32.70, 31.78 and 29.84 individuals, respectively, (Table, 5 & Fig., 2) . As shown in the table and figure the predators attracted to bioenhancer treated plots, which was less harmful to them. Bioenhancer, agerin and biofly treatments were insignificantly different from either their combined treatments or the untreated control. While significant differences between control or bioenhancer treatment and the chemical insecticides alone or in combination with bioenhancer were found. Patel and Yadav (1995) who found that the chemical insecticide (monocrotophos) was effective for reducing the pest population of Amrasca biguttula biguttula, in cotton fields in Anand, Gujarat, India and it had an adverse effect on the chrysopid predator Chrysopa scelestes. Attique and Ghaffar (1996) observed that in Pakistan cotton fields the predator populations in the treated plots with insecticides like Promet (furathiocarb) and Confidor (imidacloprid) were lower than in the untreated control. Also, Tillman (1996) studied the susceptibility of certain insecticides for both males and females of the parasitoids, Cardiochiles nigriceps, Cotesia marginiventris, and Microplitis croceipes, of Heliothis virescens, where thiodicarb and oxamyl were appeared less toxicity than acephate. Esfenvalerate was the least toxic pyrethroid to females of C. marginiventris. Studebaker et al. (1999) stated 18.8% 62.5 and 62.8% mortality in Orius insidiosus by the treated cotton leaves with the selected insecticides spinosad, imidacloprid and indoxacarb, respectively. Fipronil and cyhalothrin caused 100% mortality. O. insidiosus adults ceased and never resumed feeding, after exposure to imidacloprid-treated leaves.
RESULTS AND DISCUSSION
In conclusion, the use of the chemical and bio insecticides resulted in significant levels of the defoliators and the boll worms larval control on both cotton and soybean fields as compared with the untreated plots. Addition of insect feeding stimulant to the chemical and bio insecticides provided significant effect to the defoliators and the bollworms mortality as compared to the use of the chemical and bio insecticides alone. Field results confirmed our laboratory findings, which indicated that the use of insect feeding stimulant enhanced the activity of the different insecticides and increase the larval mortality. So, feeding stimulants often reduce insecticide use and increase the efficacy of the insecticide or entomopathogen combined.
Moreover, feeding stimulants attracted more the natural enemies and reduced the effects of pesticides on non-target insects, where the parasitoids and predators have been minimal.
